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costs, including saving energy at home,
educating children about biodiversity,
protecting natural areas from develop-
ment, and providing scientists with
more research funds.
Edward 0. Wilson from Harvard
University, Pulitzer Prize-winning author
of The Diversity ofLife, told the forum, "I
cannot imagine a scientific problem of
greater immediate importance for humani-
ty." Wilson has predicted the extinction of
1 in every 5 species in the next 30 years.
Wilson noted that the loss of diversity
affects all people by threatening ecological
functions such as air and water cleansing,
the balance ofthe food chain, erosion pre-
vention, climate and flood control, as well
as production offood and medicines.
Blue Planet Prizes
Pioneering research into the global carbon
dioxide cycle and oceanic carbon dioxide
levels has earnec Charles David Keeling
the 1993 Blue Planet Prize Academic
Award. The 1993 Blue Planet Prize
Development and Implementation Award
goes to the International Union for
Conservation of Nature and Natural
Resources for 40 years' work in preserving
nature and biological diversity. The prizes,
awarded by the Asahi Glass Foundation in
Tokyo, are given annually to individuals
and institutions working to solve environ-
mental problems.
Keeling was one ofthe first researchers
to realize the importance of scientifically
measuring carbon dioxide levels. In 1958,
he began measurements at
the Mauna Loa Obser-
vatory in Hawaii using
nondispersive infrared
analysis. During the last 30
years, Keeling has accumu-
lated a large body ofvalu-
able data on carbon diox-
ide levels. Currently a pro-
fessor of oceanography at
the Scripps Institution of
Oceanography in San
Diego, California, Keeling
has generated data that are
indispensable to discus-
sions ofglobal warming.
"It is especially gratify-
ing that my life work on
atmospheric carbon diox-
ide should be honored by an organization
that reflects the pursuit of applied chem-
istry, my chosen field of study," said
Keeling. "A general interest in geochem-
istry first led me to study atmospheric car-
bon dioxide. Only later did I incidentally
find that the concentration ofcarbon diox-
ide was increasing over ourwhole earth ...
becoming a serious problem needing atten-
Charles David Keeling-
Increasing carbon dioxide
needs more than academic
attention.
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Working to conserve. Martin Holdgate, director general, and other staff of IUCN (The World
Conservation Union), pose with a statue of one aspect ofbiological diversity in danger of extinction.
tion beyond the purely academic pursuit of
scientific knowledge," he added.
The International Union for Conser-
vation of Nature and Natural Resources,
known more generally as IUCN-The
World Conservation Union, was founded
in 1948 and today is a union of over 770
members, including 62 governments, 100
governmental agencies, 600 nongovern-
mental organizations, and 5000 volunteer
scientists and experts.
IUCN was recognized for the forma-
tion of global conservation strategies and
for its role in forging international agree-
ments such as the World Heritage
Convention (natural sites), the Ramsar
Convention (wetlands), and
the Biodiversity Convention.
IUCN publications such as the
Red Data Books, which list
species on the brink ofextinc-
tion, and The World Conser-
vation Strategy, are credited
with influencing scientists and
governments around the
world. The selection commit-
tee also cited IUCN's leader-
ship in forging and maintain-
ing close working relationships
with the United Nations, gov-
ernments, and nongovern-
ment organizations in its rea-
sons for awarding this prize.
The Blue Planet Prizes are
awarded in appreciation of
environmental research and application
efforts in recognition that environmental
issues are primary among the world's con-
cerns. Asahi Glass Foundation began selec-
tion of the prize winners almost one year
before the prizes were awarded. Over 2000
nominators from 68 countries nominated
44 candidates for theAcademic Award and
68 candidates for the Development and
Implementation Award. The prize includes
a certificate of merit, a commemorative
gift, and 50 million yen (approximiately
$500,000).
Dioxin and Endometriosis
A recent report connects dioxin exposure
with severe endometriosis in rhesus mon-
keys and has spurred new research on diox-
in's potential link to the disease associated
with chronic pain and infertility in perhaps
10% ofreproductive-age women.
In monkeys, the presence and severity
of endometriosis "directly correlated with
dioxin exposure in a dose-dependent man-
ner," says Sherry Rier, an immunologist at
the University of South Florida in Tampa
and vice president of research of the
Endometriosis Association, a private
Milwaukee-based education and research
organization. Rier and her colleagues at
South Florida, the University ofTennessee
in Memphis, Chicago's Rush Medical
College, and the Harlow Primate
Laboratory at the University ofWisconsin
in Madison reported their findings in the
November issue of Fundamental and
Applied Toxicology.
An earlier Canadian study described
endometriosis in monkeys after exposure
to polychlorobiphenyl compounds, and
several studies have documented radiation-
induced endometriosis in monkeys. The
authors ofthe current animal study suggest
that disruption of immune mechanisms
may be one means by which each ofthese
putative factors-polychlorinated biphen-
yls, radiation, and, now, dioxin-engender
endometriosis.
The dioxin-endometriosis connection
emerged "inadvertently" after a long-term
toxicologic study of the effect of dioxin
exposure on reproductive outcome in rhe-
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sus monkeys, according to Mary Lou
Ballweg, cofounder and president of the
Endometriosis Association. The original
study, which was begun in 1977 and
involved 24 rhesus monkeys randomly
assigned to a diet containing 5 parts per
trillion (ppt) dioxin (low dose), 25 ppt
(high dose), or no dioxin over a 4-year
period, examined only reproductive and
neonatal impact.
It was years after the dioxin diet had
been discontinued and autopsies implicat-
ed severe endometriosis in the deaths of
several of the monkeys, a finding that
reached Ballweg by word-of-mouth, that
the Endometriosis Association stepped in,
just in time to prevent the dispersal ofthe
monkey colony to the highest bidders. The
association brought in two of its expert
advisors, one of whom coauthored the
FundamentalandApplied Toxicology study,
to perform a daylong laparoscopy examina-
tion on the survivors. The scopes were
blinded, and the results were astounding,"
Ballweg says.
Meanwhile, the colony is dwindling as
more animals die, and the survivors will
reach menopause within three years. The
Endometriosis Association is mobilizing to
fund as many studies as possible in the
remaining time, with a particular interest
in exploring dioxin-related immunological
alterations. "Endometriosis may be more
an immunologic disorder with reproduc-
tive consequences, rather than the other
wayaround," Ballweg suspects.
"The sad fact," says Rier, who is con-
ducting immunologic studies, "is that the
best time to have done these studies would
have been from the time of exposure over
the years the disease was developing, so
that changes in immune function and dis-
ease progression could have been observed
side by side. At this point, we can't tell
cause from effect-ifthe immune changes
arise from the dioxin exposure or from the
disease."
Linda Birnbaum, director of the envi-
ronmental toxicology division ofthe EPA's
health effects research lab, concurs: "We
do know that dioxin alters the immune
system of rhesus monkeys, but 10 years
postexposure it's hard to sort out the
composite effects. It's highly likely
though." Birnbaum adds, "These chemi-
cals are associated with an increased
risk of endometriosis. This is a very
relevant study."
Rier's preliminary studies reveal dis-
ease-related differences in markers of
immune dysfunction such as immune cell
cytokine production, increases in tumor
necrosis factor, and decreases in inter-
leukin-6. Rier is also examining natural
killer cell activity and antiphospholipid
antibodiles in ongoingstudiles.
In the randomized rhesus study, as well
as in the general rhesus population at the
primate center, the spontaneous endo-
metriosis rate was about 30%, considerably
higher than the apparent rate among
women. Even so, the findings in these ani-
mals were "minimal," Rier observes, com-
pared to the severe and symptomatic mani-
festations in 79% of the dioxin-exposed
monkeys. Moreover, Rier and others note,
the incidence of mild, asymptomatic
endometriosis among women is not
known.
The results ofthis study have prompt-
ed a joint effort by NIEHS, CDC, and
Duke University investigators to compare
the blood levels ofdioxin and related com-
pounds in 30 women with and without
endometriosis. A larger, more definitive
study will be undertaken ifhigher levels of
dioxin are found among endometriosis
patients than controls, says George Lucier,
chief of the NIEHS Laboratory of
Biochemical Risk Analysis. The results of
the preliminary study-the first to explore
in humans the hitherto unsuspected link
between dioxin and endometriosis-are
expected by the end of the year. Even if
rhesus monkeys are actually more suscepti-
ble to endometriosis than are women, "the
dose-response relationship and the severity
of disease give the rhesus dioxin findings
more power," Lucier comments, noting
that dioxin's actions both as a potent envi-
ronmental hormone and an immunotoxin
provide two plausible mechanisms for a
role in endometriosis induction.
Meeting for Justice
An upcoming symposium in the nation's
capital will bring together community
leaders, government health agency repre-
sentatives, and members ofacademia with
the goal ofdeveloping research strategies to
eliminate environmental health injustice in
the United States. Environmental justice
indudes issues such as race, socioeconomic
class, occupation, differential exposure,
and proximity ofhousing to environmen-
tal hazards, all ofwhich may directly affect
aperson's health.
NIEHS, EPA, the Agency for Toxic
Substances and Diseases Registry, the
National Institute of Occupational Safety
and Health, the Department of Energy,
and the NIH Office ofMinority Research
are co-sponsoring a symposium entitled
"Health Research and Needs to Ensure
Environmental Justice," to be held 10-12
February 1994. Participants will meet for
three days in an interactive environment
to:
* identify at-risk populations and
research gaps;
* acquire information to develop a com-
prehensive, long-term intra- and inter-
agency research agenda (with projected
funding) that incorporates community
needs and priorities of at-risk popula-
tions.
* design a prevention and intervention
model as part ofa larger research, edu-
cation, training, and community out-
reach (multilingual, multicultural, mul-
tiracial, and multiethnic) effort;
* facilitate public input and participation,
especially from underrepresented com-
munities, to address problems, design
research plans, collect data, and imple-
ment plans;
* develop mechanisms to diversify the
pool of health science professionals to
include experts from affected and
underrepresented communities trained
in environmental health fields as scien-
tific advisors and peer review panelists
on research studies and health research
grants; and
* make recommendations on interagency
cooperation related to research needs of
at-risk populations and target resources
that build on strengths of existing
agency mandates and directives.
"This symposium was planned with the
participation of community leaders and
concerned citizens working as full part-
ners," notes Dan VanderMeer, director of
the NIEHS Office of Planning and
Evaluation. "We see this as an exciting
opportunity to expand and accelerate fed-
eral efforts to improve environmental
health in urban and rural areas through the
involvement of underrepresented persons
in development ofstrategies that recognize
community needs."
GnomPrjc
572 Environmental Health Perspectives